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The present invention relates to a fluid flow Integral flltering nd metering elements 8 nd 
control system, and particulrly fo a filteing 2@, respectively, are disposed longitudinaly in 
and metering unit for fluid systems, passage  2 and are supported laterally by an 
The invention pertains to a device similar to annular partition 2:2- which divides said passage 
the one disclosed and claimed in my copending 5 into a filtering chamber 24 and a metering 
application Serial No. 7.93,303, filed December." chamber 2.6, an O-ring seal 2,8 preferably being 
22, 1947. The earlier device includes the coin- provided ïor sealing char/nber 24 from chamber 
bination of cylindrical flltering and metering 2.G on. the outside of said elements. 
elements arranged in axial atignment and con- The fifltering element /8 and the metering ele- 
sisting of a plurality of annular-shaped Iayers l0 ment 20 are preferably of the saine general con- 
having radial pores therebetween forming pas- sruction ard may consist of a plurality of/ 
sages for the fluid. The two elements are se- washer-like layers, either as individuat layers or 
cured together by a stem or stud adapted to as the convolutions of a helically wound unit, 
apply a predetermined end. pressure on the ele- having radial pores between each layer-fo pro- 
ments to give them a desi.red flow capacity, and 15 vide passages for he Iïuid being, flltered an 
are so arranged that the fluid, in passing metered. The layers of the filtering and meer- 
through the unit, first passes, through the ilter ing elements may be of a flbrous material he]d 
element, for example from ouside into the hol- together bF a discontinuous bond so distributed- 
low interior and then through the metering ele- that radial pores are formed between the-layers 
ment from the hollow interior fo the olltside. 29 ai- frequent intervals; The discontinuity of the 
The present invention is an improvement on the bond may be controlled by using a paper or 
prior structure and has as one of. its principal flbrous material having a predetermined rugosity " 
objects to-provide a means for varying the flow on both surfaces thereof so that the valleys 
capacity of the metering element in accordance the rugosities forming the passages and the peaks 
with the differential in pressure across said ele- 25 thereof form the points of contact between the 
ment. adjacent layers. The paper or Ibrous naterial 
Another. object of the invention is to provide is preferably treated with a thermosetting resin- 
a means ïor. varying the flow capacity of the ous material such as phenolicïomaldehyde con- 
aforesaid metering element in accordancê v¢ith, densation- product. After the elements treated 
variations in the viscosity and pressure of the 30 with this material have been formed; they are 
fluid anterior to said element, heated to a temperature and. for a rime sufli- 
Another object of the. invention is to provide cient to cause the resinous material to set, mak- 
a flltering and netering device of the aforesaid ing the material forming the layers of the ele- 
type having a means for raising the retapera- ments, but hot the elements themselves, im- 
ture of the fluid adjacent the element to pro- 35 pervious to fluid, the pores between the layers 
vent the formation of ice on the surface thereof, remaining open after the treatment. 
Further objects and advantages of the inven- The ends of the elements are closed by plate 
tion will be apparent from the following de- -2 and 34- secured rigidly in place by a sud or 
sription and accompanying, drawing, wherein shaft 36 extended through plate 32 and thread- 
one specific embodiment thereof is shown: 0 edly received in a recess of plate 34. The de- 
In the drawing: gree fo which the stud is tightened determines 
Figure t is a cross-sectional ,view of my fllter- the pore size between the layers of the elements, 
ing and- meterirg units showing the several i.e. the greater the pressure applied by the stud 
members thereof in their operative position; and on the elements, the tighter thelayers are pressed 
Figure 2- is an enlarged partial cross-sectional  together and thus the smaller the pores between 
view of a modifled form of ny Iïltering ad me- the layers. Calibrated springs 4 and 42 are 
tering elements, provided at each end of the assembled Iïltering 
leferring more speciflcally to the drawing, a and metering elements fo permit the elements 
housing I 0 of the urfit is: shown as a cylindrical to move longitudinally under excess fluid pres- 
body adapted o be connected directly into a 0 sure, spring 40 reacting between plate 34 and an 
fluid line of a hydraulic system or the. ]ike and annular shoulder 44 near the fluid inlet and 
c0ntains a longitudinal fluid passage |2- with a spring 42 reacting between plate 32 and an an- 
fluid iniet 14 and a-fluid-outlet 16, said inlet and nular shoulder 48 near the ourlet. A flxed 
ourlet being provided with a screw- threaded, abutment may be used in place of spring 
portion for connecting the ulit into a fluid- line. 55, The ourlet, end- of passage 12 is- large enough 
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to adroit the elements into the passage. A re- 
movable sleeve .5{} is inserted in the end of said 
passage after the elements are inserted in pas- 
sage 12, and locked in place bF a nut 52. A 
sealing ring ,54 is preferablF provided between 
said sleeve and the wall of said passage. 
In order to prevent the formation of ice on 
the surface of the elements and to decrease the 
viscositF of the fluid when necessarF, an elec- 
trical resistor wire 56 maF be wound between the 
convolutions of the elements, the wire for the 
flltering element being adjacent the outside sur- 
face thereof and the wire for the metering ele- 
ment being adjacent the inside surface. This 
feature is covered bF tuf copending applications 
Serial No. 33,62g flled June 17, 1948, and 83,442 
filed Match 25, 1949. In the embodiment shown, 
the wire is wound continuously in the elemen 
and cormected at one end with a terminal 
through pin 5{}, leaf spring 52, said pin and 
spring forming a sliding contact fo iermit the 
elements fo slide longitudinally without break- 
ing the circuit. The other end of the wiie is 
grounded through plate 4 and spring 4{} to the 
housing |{}. The wire may be insulated, but 
the fiuid is a nonconduçtor, insulation is unnec- 
essary. 
In the operation of the device, fluid flows 
through in]et |4 into chamber 24, passes inwardiF 
through fllter element |8, outwardl F through 
metering element 2{}, and flows ïrom the device 
through outlet |5. Since the effective area of 
the filtering element is substantially larger than 
the effective area of the metering element, the 
principal drop in pressure in tle unit occurs 
across the metering element. If the differential 
in pressure across the metering element shon]d 
increase substantiallF above normal pressure» as 
bF increased viscositF of the fluid or the accu- 
mulation of ice on the elements, the elements 
more longitudinallF to the right, as shown in the 
drawing, opposed bF spring 42» therebF increas- 
ing the effective area of the metering element 2{}, 
and maintaining a predetermined fiow of fiuid 
through the unit. The irmer end of sleeve 5{] 
functions as a stop ïor the elements and deter- 
mines the maximum effective area oï the meter- 
ing unit. In the event the element seats against 
the inner end of the said sleeve, the fiuid passes 
from chamber 25 fo the outlet through a passage 
55. After the adverse condition in the device bas 
been removed or corrected, spring 42 returns the 
elements fo their normal operative position. 
Various modifications maF be ruade in the con- 
struction of tuf filtering and metering device 
without departing from the scope oï the inven- 
tion. Further, the invention is hot limited fo 
anF particular type of material for either the 
housing or filtering and metering elements or to 
anF specific shape oï the several members or ele- 
ments of the device. 
I claire: 
1. A fluid filtering and flow restricting device 
comprising a fiuid inlet chamber, a fiuid ourlet 
chamber, a partition between said chambers 
ing an opening therethrough, a hollow member 
having perïorated side walls and substantiallF 
closed ends extending through said opening, the 
portion of said member in the in]et chamber con- 
stituting a filter element, the portion in the out- 
let chamber constituting a metering element, and 
a spring in the ourlet chamber urging said ruera- 
ber toward the inlet chamber. 
2. A fluid flltering and flow restricting device 
comprising a fiuid in]et chamber, a fiuid ourlet 

4 
chamber, a partition between said chambers, hav= 
ing an opening therethrough, a longitudinally 
movable hollow member having perforated side 
walls and closed ends extending through and 
5 fillling said opening, the portion of said member 
in the inlet chamber constituting a filter element, 
the portion in the ourlet chamber constituting 
a metering element, a spring in the inlet cham- 
ber urging said member toward the ourlet cham- 
10 ber, and a spring in the ourlet chamber urging 
said membeÆ toward the in]et chamber. 
3. A filtering and metering device comprising 
a chamber having a fluid in]et adjacent one end 
and a fluid ourlet adjacent the other end, a hol- 
15 low cylindrical member in said chamber com- 
posed of a plurality of layers ïorming a porous 
wall, means closing the ends of said member, 
an armular partition around said .member divid- 
ing the chamber into two compartments, an 
20 abutment af each end of said chamber, and a 
spring between each abutment and the adjacent 
end of said member. 
4. A filtering and metering device comprising 
a chamber having a fluid inlet atone end and 
25 a fluid ourlet af the other end, a hollow cylindri- 
cal member having a porous wall and substan- 
tially closed ends, an annular partition in said 
chamber around said member dividing the cham- 
ber into two compartments, an abutment on the 
3o downstream side of said member, and a spring 
between said abutment and the adjacent end oï 
said member, whereby a substantially constant 
fiuid fiow is maintained irrespective of variations 
in the viscosity of the fiuid. 
35 5. A filtering and metering device comprising 
a cylindrical chamber having a fluid in]et atone 
end and a fluid outlet at the other end, a hollow 
cylindrical member in said chamber composed 
of a plurality of washer-like layers forming a 
40 porous wall, plates on the ends of said member, 
an armular partition in said chamber around 
said member dividing the chamber into two com- 
partments, an abutment on the upstream side 
of said member fo limit the movement of said 
5 member in that direction, an abutment on the 
downstream side of said member, and a spring 
between said last mentioned abutment and the 
adjacent end of said member, whereby a sub- 
stantially constant fluid flow is maintained for 
5O any given in]et pressure irrespective of varia- 
tions in the visçosity of the fluid. 
6. A filtering and metering device comprising 
a chamber having a fiuid in]et adjacent one end 
and a fiuid ourlet adjacent the other end, a hol- 
55 low cylindrical member in said chamber com- 
lOsed of a plurality oï layers forming a porous 
wall, plates on the ends of said member, an an- 
nular partition in said chamber around said 
member dividing the chamber into two compart- 
GO ments and said member into a filtering element 
and a metering element in upstream downstream 
relation, respectively, an abutment af each end of 
said chamber, and a spring between each abut- 
ment and the adjacent end plate of said mem- 
65 ber, whereby the fiow capacity of the metering 
element varies with variation in the head across 
said member. 
7. A fiuid filtering and fiow restricting device 
comprising a fiuid in]et chamber, a fluid outlet 
70 chamber, a partition between said chambers hav- 
ing an opening therethrough, a longitudinally 
movable hollow member having side walls com- 
posed of helically wound strip material with 
radial pores therebetween and extending through 
75 said opening into each chamber, the portion ex- 
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tending into the inlet chamber constituting a 
filter element and the portion extending into the 
ourlet chamber constituting a metering element, 
plates closini the ends of said member, a screw 
threaded member for variably applying end 5 
pressure fo said member fo vary the size of said 
pores, a spring in the inlet chamber urging said 
membeï  toward the ourlet chamber, and an 
abutment in said ourlet chamber for said ruera- 
ber. 10 
8. A fiuid filtering and fiow restricting device 
comprising a fiuid inlet chamber, a fiuid ourlet 
chamber, a partition between said chambers 
having a round opening therethough, a hollow 
cylindrical member having side walls composed In 
of helically wound strip material with radial 
pores therebetween and extending through said 
opening into each chamber, the portion extend- 
ing into the inlet chamber constituting a filter 
element and the portion extending into the out- 2O 
let chamber constituting a metering element, 
plates closing the ends of said member, a screw 
threaded member for variably applying end 
pressure fo said member fo vary the size of said 
pores, a spring in the inlet chamber urging said 5 
member toward the ourlet chamber, and a spring 
in the ourlet chamber urging said member to- 
ward the inlet chgmber. 
9. A fiuid filtering and fiow restricting device 
comprising a fiuid inlet chamber, a fiuid ourlet S0 
.chamber, a partition between said chambers 
having an opening therethrough, a longitudi- 
nally movable hollow member having porous side 
walls of helically wound strip material and ex- 
tending through said opening into each cham- 35 
ber, means closing the ends of said member, the 
portion extending into the inlet chamber consti- 
tuting a filter element and the portion extend- 
ing into the ourlet chamber constituting a fiow 
 restricting element, an electrical heating means 4{} 
adjacent the outside surface of said filter ele- 
ment, an electrical heating means adjacent the 
inside surface of said restricting element, a re- 
silient means in the inlet chamber urging said 
member toward the ourlet chamber, and un 45 
abutment for limiting the movement of said 
member by said resilient means. 
10. A fiuid filtering and fiow restricting device 
comprising a fiuid inlet chamber, a fluid ourlet 
chamber, a partition between said çhambers 5O 
having  round opening therethrough, a hollow 

6 
cylindrical member having side walls of helically 
wound strip material with radial pores therebe- 
tween and extending through said opening into 
each chamber, means closing the ends of said 
member, the portion extending into the inlet 
chamber constituting a filter element and the 
portion extending into the ourlet chamber con- 
stituting a metering element, an electrical heat- 
ing means embedded in the outside suace of 
said ï-dter element, an electrical heating means 
embedded in the inside surface of said metering 
element a spring in the inlet chamber urging 
said member toward the ourlet chamber, and a 
spïing in the ourlet chamber urging said ruera- 
ber toward the inlet chamber. 
11. A fiuid filtering and fiow restricting element 
comprising a hollow cylindrical member having 
closed ends and porous side walls composed of 
a plurality of layers, an electrical heating means 
adjacent the outside suace along one end of 
said member and an electrical heating means 
adjacent the inside surface along the other end. 
12. A fluid filtering and fiow restricting ele- 
ment comprising a hollow member having closed 
ends and porous side walls composed of helically 
wound strip material one end forming the fil- 
tering element and the other end forming the 
metering element an electrical heating means 
adjacent the outside surface of said filter ele- 
ment, and an electrical heating means adjacent 
the inside surface of said metering element. 
13. Fluid filtering and metering elements 
comprising a hollow cylindrical member having 
porous side walls composed of helically wound 
strip material, plates closing each end of said 
member, the side walls adjacent one end forming 
the filtering element and the side walls adjacent 
the other end forming the metering elernent, and 
an elect-ical heating means embedded between 
the convolutions of the side walls adjacent the 
surface of infiowing fiuid. 
WALTE KASTEbT. 
IEFEIENCS CTED 
The following references are of record in the 
file of this patent: 
UNITED STATES PATENTS 
Nmrnber Naine Date 
1,224,117 Nesmith .......... Apr. 24, 1917 
2,421fl04 Kasten ............. June 3, 1947 



